neighborhoods, (b) the size of their perceived neighborhoods, (c) the length of residence at their localities, (d) educational level and attitudes toward environmental moral responsibility (and the interaction between them), and (e) the level of reported environmentally friendly behavior. Support was gained for all hypotheses except length of residence and the role of general moral attitudes toward the environment. It is concluded that to explain community action at the regional level, it is important to include both spatial and psychological insights and methodologies in research.
The phrase think globally and act locally is a ubiquitous slogan among conservation groups. The inference is that we need to include the globe or a wide geographic area within our realm of responsibility even though behavior is situated locally, which befits the realistic setting or spatial arena that is common to most of us.
But in recent years, there has been an increasing reliance on communitybased programs for improving catchment (watershed) management in both urban and rural regions (e.g., Bellamy, McDonald, Syme, & Butterworth, 1999) . This involves people in not only taking responsibility for a wider environment than their neighborhoods but also acting in that context. In this situation, one of the major issues in ensuring the long-term success of communitydriven management is understanding what motivates continued public interest and involvement in wider catchment and regional issues (Syme, Macpherson, & Seligman, 1991) . This includes how and why people will wish to take responsibility for more than their immediate homes or neighborhoods. That is, how do values or ethics transcend spatial realms? In particular, this study investigates what spatial, socioeconomic, attitudinal, and behavioral variables predict responsibility at a broader than neighborhood scale.
Although psychologists have discussed the "sphere" of moral inclusion in values or attitudinal terms (Opotow, 1994) , the spatial basis of ethics has become of increasing interest to geographers (e.g., Smith, 2000) . There have been a number of theoretical expositions and sociological-level interpretations of the spatial nature of responsibility; there have been few, if any, investigations at an individual level. The measures of environmental attitudes or responsibility have been usually attitudinally rather than spatially based. Kruger and Shannon (2000) , however, suggested that there may be other, more active and expressive ways of measuring environmentally relevant data, especially where spatial perception is relevant. One approach that has a variety of applications (e.g., Jackson & Kitchin, 1998) but has often been overlooked as a tool for understanding people's perceptions of responsibility and motivations toward environmental action is that of cognitive or neighborhood mapping. Mapping has been shown to be a versatile, user-friendly activity that can convey quite detailed meaning (Aberley, 1993) and, at least in conceptual terms, can include cultural or moral considerations. In this context, mapping is used to outline a person's neighborhood, which is defined for the respondent as "the area or areas you feel most attached to, or have a strong affinity with and feel most responsible for." Feelings of responsibility both inside and outside this neighborhood are investigated.
A number of hypotheses are investigated. Firstly, in line with many theorists, we predict that the tendency to take responsibility at a wider than neighborhood scale will depend on the physical and social nature of the locality itself (e.g., Smith, 2000, pp. 185-186) . Secondly, we predict that those who have a perception of a larger neighborhood will take a broader and more permeable view of the environment and will thus tend to take responsibility for the welfare of larger areas (Sack, 1997, pp. 9, 163) . Thirdly, those people who have lived longer in their current areas will have more experience of the wider region and will therefore exhibit more responsibility. Fourthly, consistent with the attitude-behavior literature, those people who have higher levels of education (Hines, Hungerford, & Tomera, 1986 /1987 ) and more positive moral responsibility or norms toward the environment (Stern, 2000) will show a greater responsibility for areas outside their neighborhoods. There will also be a positive interaction between the education and responsibility variables. Those with more positive attitudes toward moral responsibility and a higher education will have wider responsibility. It is also hypothesized that those who have more moral responsibility and larger neighborhood maps will be more likely to express wider than neighborhood responsibility. Finally, those who report that they behave in environmentally responsible ways will also report feeling responsibility for a wider area.
In this study, we report on a case study relating to urban stormwater management in Australia. A four-stage longitudinal study of community catchment management of stormwater in four Australian cities had found that attitudes were modest predictors of reported behavior over the first three stages (Nancarrow, Syme, Morris, Jorgensen, & Casella, 1998) . The final stage of the study provided an opportunity for methodological innovation and to test the hypotheses outlined above.
METHOD SAMPLING
The study method for the entire program is described in Nancarrow et al. (1998) . The data reported here are from the fourth survey. A total of 840 838 ENVIRONMENT AND BEHAVIOR / November 2002 people equally distributed between Perth, Melbourne, Sydney, and Brisbane were personally interviewed on a door-to-door basis. The 827 people who answered all questions were included in the analysis. Across all city samples, the percentage of refusals was relatively low. The highest refusal rate for a subgroup for any particular questionnaire was 37% in Perth, and the lowest 27% was in Sydney.
All respondents were resident on an experimental catchment, which had received significant amounts of information about stormwater management behaviors that community members could undertake. There was also significant community activity in relation to these issues. Stormwater and water quality issues were thus reasonably salient within each community.
QUESTIONNAIRE CONTENTS
Within the questionnaire (only two attitudinal variables, a Payment Protest Attitudinal Scale and a contingent value question, are not reported), respondents were:
• Assessed for their attitudes toward their personal (e.g., I feel personally obligated to do whatever I can to keep our waterways clean) and moral responsibility (e.g., the next generation of children should be able to enjoy the natural environment) for environmental management on a seven-item scale (Cronbach's alpha = .69) • Asked in a nonprompted manner to report on activities they personally performed to assist in reducing the pollutant effects of stormwater on the local riverine or bay environment (e.g., pick up litter from their verges or gutters, ensure no oil leaks from their cars, sweep dirt from the gutter, reduce fertilizer use on lawns and gardens); • Asked to draw their perceived neighborhood boundaries on a road map of their region: "Please look at this map, which shows the ---catchment and its surrounds. As you consider this map, please think about the area or areas that you think make up your neighborhood. By 'neighborhood' I mean the area or areas you feel most attached to, or have a strong affinity with and feel most responsible for. This area or a number of areas may represent a smaller region than that shown on the map, for example just your house or your street. On the other hand, the area or areas you think of may be larger than the map actually covers." • Asked, "Does your household feel responsible for helping to improve stormwater quality in the area or areas you have nominated?" • Asked, "Does your household feel responsible for helping to improve stormwater quality in areas outside your neighborhood?" • Requested to indicate their level of formal education and the length of time they had lived on the catchment
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RESULTS
DEMOGRAPHICS
Just more than one quarter of respondents had lived on their catchments for 5 years or less (28.7%), just under a quarter (23.7%) had lived on their catchments for between 5 and 15 years, and the remainder (47.6%) had lived there for more than 15 years.
Nearly one third (30.4%) of respondents had completed a tertiary degree, 31.1% had partially completed a degree or had a trade or technical qualification, 19% had completed high school, and 19.5% had completed primarylevel education only.
ENVIRONMENTAL RESPONSIBILITY ATTITUDES (ERA)
The scores on this scale could vary from 7 (highly environmentally responsible) to 35 (not environmentally responsible). The results were highly skewed toward the positive end of the scale, with 8.6% responding as positively as was allowed. The mean response was 10.88 (SD = 3.40), and the median was 10. Ten percent of the sample scored above 15.
Such responses are common when it comes to attitudes toward water conservation and may incorporate a high degree of social desirability (Berk, Schulman, McKeever, & Freeman, 1993) . Nevertheless, water-based environmental issues have been among the most important environmental concerns for Australians for many years (McAllister, 1991) , and a later study of 600 households in Perth has indicated a modest correlation between social desirability and attitudes toward household water conservation (r = .20) (Australian Research Centre for Water in Society, 2000) . A series of possible transformations of the data from this scale was investigated (e.g., Nancarrow, Smith, & Syme, 1996 /1997 , but because the effects on relationships with other variables were minimal, the raw scores were retained for further analysis.
REPORTED STORMWATER MANAGEMENT ACTIVITIES
Two thirds of the respondents reported that they did not undertake any activities to assist with stormwater management and its pollution of waterways. The mean number of activities was 1.24; the 75th percentile was 2 and the maximum number 14. Clearly, as with the attitudes, this was a skewed scale but with some face validity given that the responses were open ended. As for the attitudinal scale, consideration was given to data transformation, 840 ENVIRONMENT AND BEHAVIOR / November 2002 but this was found to make little difference to outcomes, and the original scales were retained for analysis.
SIZE OF NEIGHBORHOOD
The results of the neighborhood mapping exercise are shown in Table 1 . Those classified as "house only" included those who specifically stated that they were not concerned with neighborhood and those who, without comment, provided an extremely small circle of residential property size. It can be seen that the modal response incorporated a part or whole suburb but that responses varied from the individual house to the whole city. Three quarters of the sample (74.8%) drew their neighborhoods as one area. The remainder mostly nominated two or three disconnected pieces. One individual carefully defined 15 separate locations.
The size of the nominated neighborhood was compared between the four cities using the ordinal scale suggested in Table 1 (1 = house only, 6 = whole city) and a one-way analysis of variance. Significant differences between the cities emerged, F(3, 823) = 4.88, p < .005. Post hoc comparisons revealed that the overall significance was largely attributable to the difference between Melbourne (M = 2.87) and Sydney (M = 3.27). Perth (M = 3.03) and Brisbane (M = 3.07) were intermediate. The means did not relate to population size of the city, and there are a number of unmeasured exogenous variables that may have explained the difference (e.g., nature of local shopping centers, road patterns, and so on).
HOUSEHOLD RESPONSIBILITY FOR STORMWATER MANAGEMENT WITHIN NOMINATED NEIGHBORHOOD BOUNDARIES AND WIDER
Not surprisingly given the definition of neighborhood, most respondents (83.4%) thought that they were responsible for stormwater quality within their own designated neighborhood areas. Of those who thought they were not responsible for their neighborhoods, only 7 individuals considered that they were not responsible for anywhere. Ten percent of people thought that they were only responsible for their houses and 5.3% their streets only. Just more than half (52.1%) felt they were responsible outside their nominated areas.
PREDICTING RESPONSIBILITY FOR STORMWATER MANAGEMENT IN WIDER AREAS
A logistic regression was used to assess the validity of the hypotheses made in the introduction. The sample was divided into two categories: those who did not feel as though they were responsible for stormwater outside their environments and those who did. The independent variables were entered in a forward stepwise calculation. Context was represented as a categorical variable including each of the four cities. The maximum correlation between the noncategorical independent variables was less than .20.
The predictor variables for the inside neighborhood analysis included size of perceived neighborhood map (SON), recoded as a binary variable, split at street level (1) and wider (2); length of residence (LOR), recoded as a threelevel variable where 1 = less than 5 years, 2 = 5 to 15 years, and 3 = 15 years plus; scores in the ERA scale; total numbers of reported stormwater behavior; and finally level of education (Ed). The predicted interactions between Ed and ERA scores and SON and ERA scores were also included as independent variables. In view of the fact that interactions were included as independent variables, all independent variables were centered (Aiken & West, 1991) .
The logistic regression revealed that four of the variables were significant predictors of feelings of responsibility for areas greater than one's neighborhood (see Table 2 ). The regression equation was able to predict 61.1% of cases correctly. The variables in order of entry into the equation were Ed, SON, the context or city of residence of the respondent, and the number of reported behaviors. Neither of the interaction variables was significant. As shown in the univariate comparisons in Table 3 , those having a higher degree of education, having larger neighborhood map sizes, and reporting more environmentally aware behaviors were more likely to report feelings of responsibility outside their neighborhoods. The remaining two variables were not significant if the effect of multiple comparisons is considered. The tendency for the LOR variable was to show that those who had lived less time on the catchment would be more likely to show responsibility at a wider level than those who had lived longer in their locations.
ENVIRONMENT AND BEHAVIOR / November 2002
Finally, Table 4 shows that the respondents in Sydney showed a visibly greater tendency to feel responsible outside their neighborhood and those in Perth the least likelihood. The reasons for this may relate to a variety of factors, but they do confirm that it is likely that the physical and social factors associated with context are important determinants of feelings of responsibility.
DISCUSSION
This study started with a series of hypotheses. The first was that locality or geographic context itself is an important determinant of perceived Syme et environmental responsibility, and this tended to be confirmed. There were no simple differences such as city population or closeness to waterways that could be confidently selected on an ad hoc basis to explain the differences. Secondly, it was hypothesized that those people who tended to draw larger neighborhood boundaries or areas for which they had a special affinity were likely to have a wider scope of perceived responsibility for environmental matters. This was supported empirically, and the hypothesis that such areas may be indicative of "moral inclusion" or sense of responsibility for the environment was also supported. The third hypothesis that people who live longer in one place will have a greater regional experience and therefore a greater sense of responsibility in regional terms was not supported; if anything, the means went in the reverse direction. It may be that those who tend to live in one place have less opportunity to develop permeable boundaries and adopt more of a territorial approach (Smith, 2000, pp. 115-120) or site attachment (Zajonc, 1980) to their geographic interests.
The fourth hypothesis was that those people with higher education and more moral responsibility toward the overall environment would tend to volunteer responsibility for areas outside their immediate neighborhoods. This hypothesis was supported for education but not for attitudes of general personal responsibility or moral commitment to the environment. The first finding replicates those of others. The second is more difficult to interpret; it may be though that there is only a loose relationship between general sensitivity to the environment at a universal level and the feeling of responsibility for particular environments. Perhaps it is considered by some that even though environmental stewardship is important, if one cleans up one's own neighborhood stormwater, those living elsewhere should do the same.
Finally, those who reported performing more water quality-enhancing behaviors tended to acknowledge responsibility for areas wider than their neighborhoods. This may simply be a repeat of the findings of Chaiken and Baldwin (1981) . That is, because the question was open ended, a fair amount of thought was required to retrieve the significance of their behaviors so that when respondents were asked quite soon afterwards about their scope of responsibility, consistency in response tended to occur between behavioral and attitudinal questions.
Taken together, it would seem that two of the four significant predictor variables (education and current behavior) explaining regional responsibility could be expected at least to some extent by the wider environmental attitude behavior literature (Hines et al., 1986 (Hines et al., /1987 Stern, 2000) . The lack of significance of the attitudinal variable in the same context requires further investigation.
However, the geographic variable of locality, and how this is analyzed and interpreted, is often ignored by the psychologically based literature, as is the use of neighborhood mapping. The importance of adding a spatial dimension to environment behavior study is thus emphasized by this research. To quote Sack (1997), we humans are geographical beings transforming the earth and making it into a home, and that transformed world affects who we are. Our geographical nature shapes our world and ourselves-realizing we are geographical increases the effectiveness of our actions, the clarity of our awareness, and the inclusiveness and the generosity of our moral concerns. (p. 1) In this case, it appears that when prompted by the mapping task, the larger the perception of one's neighborhood the more likely that wider environmental responsibility was acknowledged. This may be reflective of an increased "porousness" (pp. 9, 167) of the boundaries surrounding one's perceived neighborhood. This increased porousness may make it easier to move intellectually over neighborhood boundaries to other environments. This is reflected in greater "moral inclusion" (Opotow, 1994 ) for these wider areas.
As well as creating theoretical opportunities in clarifying its interpretation, neighborhood mapping has at least two significant methodological advantages. Firstly, it was evident that people found the task relatively easy and enjoyable to do. It provided flexibility, which leads to considerable variation in the maps offered, not only in terms of size, the variable of investigation, but also in terms of composition. For example, some respondents included water features as part of their neighborhoods; others included disconnected fragments of the environment. In many senses, the data reported here are just demonstrations of a wider potential for this tool.
The second advantage is that the mapping methodology is more flexible than attitudinal measurement. It allows a largely spatial response to be expressed in spatial terms. The attitudinal scale reported here was quite heavily skewed because of the strong support for environmental issues in Australia. This support sometimes makes it difficult to achieve highly reliable or interpretable measures of regional-level attitudes. The addition of mapping as a tool provides a template on which people can easily individualize their responses to reflect their personal interpretations of a specific environment without social pressures to say the "right thing" on an abstract scale about a wider environment that is difficult to mentally crystallize (Aberley, 1993) . It may be wise in the future to incorporate the geographic as well as psychological human by including spatial methods routinely with traditional Syme et al. / LIMITS OF ENVIRONMENTAL RESPONSIBILITY 845 Likert-type scales if we are to gain a greater understanding of regional environmental commitment.
Finally, it may be noted that current theory does not allow formal causal modeling between some of the variables in this analysis. But the data do indicate the desirability of longitudinal studies in this area. In developing a consciousness or responsibility for a wider environment, it is likely, however, that variables such as increased education, adoption of proenvironment behaviors, spatial perceptions, and feelings of wider environmental responsibility arise from an interactive developmental process that is not amenable to cross-sectional causal investigation.
